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Technical Field 

The present invention relates to a data processing apparatus adapted 
for performing scramble processing of transmit data and a data reception 
processing apparatus adapted for performing descramble processing of receive 
data, and more particularly to a data processing apparatus and a data reception 
processing apparatus which employ the scramble system and the descramble 
system of the self-synchronization type. 

This Application claims priority of Japanese Patent Application No. 
2002-318579, filed on October 31, 2002, the entirety of which is incorporated 
by reference herein. 

Background Art 

Communication systems of scrambling/descrambling data subject to 
transmission with a view to preventing the same data patterns from being 
repeatedly produced in transmission data, etc. for encrypting data subject to 
transmission, and/or realizing improvement in disturbance (interference) proof 
characteristic, etc. are widely employed in various communication systems. In 
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order to use such scramble/descramble system, it is necessary to realize 
matching between data exerted for the purpose of performing scramble 
processing in transmitting unit and data exerted for performing descramble 
processing in receiving unit, i.e., to take synchronization between the 
transmitting unit and the receiving unit with respect to arbitrary data subject to 
transmission. As a method of taking synchronization, there are used a method 
of prescribing scramble pattern (descramble pattern) in advance, etc., and/or a 
method of performing transmission of information for prescribing scramble 
pattern in the state where those information are disposed (assigned) at 
predetermined positions of transmission data, etc. 

Particularly, in using the scramble/descramble system for preventing 
the same data pattems from repeatedly taking place within transmission data, 
there are many cases where widely used PN series are used as scramble 
pattem. 

FIG. 1 is a view showing one example of a data scrambler adapted for 
outputting PN series. In FIG. 1, reference numeral 101 indicates a shift 
register of 4 (four) bits, reference numeral 102 indicates a shift register of 3 
(three) bits, reference numeral 103 indicates a modulo-2 adder supplied with 
bit data X7 and bit data X4 to perform Exclusive OR (hereinafter referred to 
as EXOR) operation, and reference numeral 104 indicates a modulo-2 adder 
supplied with output data of the adder 103 and data subject to scramble 



(descramble) processing to perform EXOR operation. In addition, output data 
of the adder 103 is inputted to the shift register 101, and output data of the 
shift register 101 is inputted to the shift register 102. Namely, a shift register 
of 7 (seven) bits operative to sequentially shift output data of the adder 103 is 
composed of the shift register 101 and the shift register 102. When such a 
configuration is employed, the data scrambler shown in FIG. 1 outputs 
random bit data train at period of 127 (27 - 1) bits thus to operate as 
pseudo-random number generating circuit. 

In performing scramble/descramble system by using data scrambler 
which outputs PN series in a manner as described above, there is used data 
scrambler as shown in FIG. 1 which essentially has the same configuration as 
scrambler ordinarily provided at transmitting unit and descrambler ordinarily 
provided at receiving unit. The scrambler and the descrambler are caused to 
be of the same configuration, thereby making it possible to relatively easily 
construct self-synchronization type communication system which includes 
information for prescribing scramble pattern into transmission data to thereby 
take synchronization between the transmitting unit and the receiving unit. In 
view of the fact that, e.g., EXOR operation value according to bit data X and 
"0" results in bit data X itself, conununication system is controlled such that 
"0" (zeros) are successively inputted by a predetermined number of bits with 
respect to the scrambler, and scrambler output data are sequentially outputted 
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to a shift register having a predetermined number of bits which is provided 
within descrambler. Thus, the same bit data are sequentially and successively 
inputted, by a predetermined number of bits, to the shift register having a 
predetermined number of bits which constitutes the scrambler and the shift 
register having a predetermined number of bits which constitutes the 
descrambler. From this fact, after "0" are successively inputted to the 
scrambler by a predetermined number of bits, the same bit data trains are 
respectively stored into the shift register of the scrambler and the shift register 
of the descrambler. Thus, synchronization is taken (established) between the 
transmitting unit and the receiving unit. 

FIG. 2 is a view showing the configuration of a conventional 
descrambler. It is to be noted that since common reference numerals are 
respectively attached to components common to those of FIG. 1 in FIG. 2, the 
detailed explanation thereof will be omitted. 

In FIG. 2, reference numeral 105 indicates a switch supplied with data 
inputted to the descrambler and output data from the adder 103 to selectively 
output either one of data to the shift register 101. The switch 105 performs 
switching control so that transmission data inputted to the descrambler is 
inputted to the shift register 101 for a time period during which there is 
performed transmission of data obtained as the result of the fact that "0" 
successive by 7 (seven) bits are inputted to the scrambler to perform scramble 
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processing with respect to the data. In this instance, output data of the 
scrambler respectively obtained with respect to "0" of 7 (seven) bits inputted 
to the scrambler, i.e., output data of the adder 103 within the scrambler are 
sequentially inputted to the shift register 101 of the descrambler. Thus, at the 
time point when output data of the scrambler with respect to "0'' of the 
seventh bit is inputted to the shift register 101 of the descrambler, bit data 
train stored into the shift register of 7 (seven) bits within the scrambler and bit 
data train stored into the shift register of 7 (seven) bits within the descrambler 
are equal to each other. Thus, synchronization is taken (established). 
Thereafter, the switch 105 is switched so that data outputted from the adder 
103 is inputted to the shift register 101. After synchronization is taken, the 
same scramble pattern is exerted, in the scrambler and the descrambler, on 
data subject to transmission. Accordingly, data transmission using the 
scramble/descramble system is performed. 

Meanwhile, in IEEE802.il given as standard for the purpose of 
realizing standardization according to packet transmission of wireless LAN, 
etc., it is prescribed that there should be employed the configuration adapted 
for successively inputting "0" by a predetermined number of bits to the 
scrambler at the header portion of packet in order to synchronize the 
descrambler of the receiving unit with the scrambler of the transmitting unit. 
FIG. 3 is a view showing frame structure prescribed in the IEEE802.il. In 
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FIG. 3, "PCLP Preamble" field is used for taking frame synchronization, 
"SIGNAL" field is used for notifying transmission speed and/or modulation 
system, etc., and "SERVICE" field is used for synchronizing the descrambler 
with the scrambler. In "SERVICE" field, "Scrambler Initialization" consisting 
of the first half 7 (seven) bits all take values of "0" in order to take (establish) 
synchronization between the scrambler and the descrambler. Moreover, with 
respect to "Reserved SERVICE Bits" consisting of the latter half 9 (nine) bits, 
its use is reserved at present in anticipation of future use. With respect to 
frame data generated in conformity with the IEEE802.il, the scrambler as 
shown in FIG. 1 and the descrambler as shown in FIG. 2 are used to perform, 
as occasion demands, various controls according to output switching of 
transmission data inputted to the descrambler in accordance with "Scrambler 
Initialization", etc. to thereby establish synchronization between the scrambler 
and the descrambler. It is to be noted that, with respect to the technology 
according to the scramble/descramble system using PN series, there is a 
technology described in. e.g., the Japanese Patent Application Laid Open No. 
1996-204613 publication. 

As described above, in the communication system in conformity with 
the IEEE802.il in which employment with respect to communication system 
of broad category is expected in future, it is prescribed that "0" of a 
predetermined number of bits are successively outputted to the scrambler of 
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the transmitting unit at predetermined positions within frame in order to take 
synchronization between the scrambler and the descrambler. For this time 
period, data obtained by performing scramble processing with respect to "0" 
are transmitted from the transmitting unit to the receiving unit. However, there 
is the problem that when transmission data for synchronization outputted from 
the transmitting unit is compared with data caused to undergo transmission by 
using ordinary data field, although such transmission data is data having 
predominance which can endow various attributes on the basis of the fact that 
positions on the frame are established, there is failure or lack in effective 
utilization of data as the communication system because there is no possibility 
that such transmission data are used except for establishing synchronization. 

Disclosure of the Invention 

An object of the present invention is to provide a novel data 
processing apparatus and a novel data reception processing apparatus which 
can solve technical problems that prior arts as described above have. 

Another object of the present invention is to provide a data processing 
apparatus and a data reception processing apparatus which can realize 
effective utilization of data caused to undergo transmission in such widely 
used communication systems in conformity with, e.g., IEEE802.il. 

The present invention proposed in order to attain objects as described 
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above is directed to a data processing apparatus adapted for performing 
scramble processing of transmit data, which comprises: scramble operation 
processing means including plural stages of shift registers and a cyclic 
operation processing circuit for performing a predetermined operation 
processing on the basis of a hold value of a predetermined stage of the shift 
registers and transmit data to generate scramble^rocessed data, and to 
sequentially input the scramble^rocessed data to the input stage of the shift 
registers; data generating means for generating bit data of a predetermined 
pattem; and switching means supplied with the scramble-processed data and 
the bit data of the predetermined pattem generated by the data generating 
means to select the bit data of the predetermined pattern at the time of 
synchronization processing of the transmit data, and to select the 
scramble-processed data at the time except for the above to output the data 
thus selected as scrambler output data. 

The data generating means constituting the data processing apparatus 
is caused to be of the configuration to load bit data of a predetermined pattem 
into the shift register at the time of synchronization processing of transmit 
data. 

Another data processing apparatus according to the present invention 
is directed to a data processing apparatus adapted for performing scramble 
processing of transmit data, which comprises: cyclic code generating means 



for generating cyclic bit data train of a predetermined period; EXOR operation 
means for sequentially performing EXOR operation of cyclic bit data train 
with respect to the transmit data to output the scrambled-processed data; data 
generating means for generating bit data of a predetermined pattern; and 
switching means supplied with the scramble-processed data and the bit data of 
the predetermined pattern generated by the data generating means to select the 
bit data of the predetermined pattern at the time of synchronization processing 
of the transmit data, and to select the scramble^rocessed data at the time 
except for the above to output the data thus selected as scrambler output data. 

Here, the switching means used in the data processing apparatus 
according to the present invention is caused to be of the configuration in 
which in the case where a predetermined synchronization pattern data inserted 
into transmit data for the purpose of taking synchronization of transmit data is 
inserted in the transmit data, the switching means serves to select bit data of a 
predetermined pattern to output the bit data thus selected as scrambler output 
data. 

Moreover, the data generating means is caused to be of the 
configuration to generate bit data of a predetermined pattem to which 
predetermined information is assigned in advance. 

Further, the present invention is directed to a data reception processing 
apparatus adapted for performing descramble processing of receive data. 
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which comprises: detecting means for detecting bit data of a predetermined 
pattern for synchronization from the receive data; and descramble operation 
processing means including plural stages of shift registers and a cyclic 
operation processing circuit for performing a predetermined operation 
processing on the basis of a hold value of a predetermined stage of the shift 
registers and the receive data to output descramble^rocessed data, and to 
sequentially input the descramble^rocessed data to the input stage of the shift 
registers. In the case where bit data of a predetermined pattern is detected, the 
detecting means loads the bit data of the predetermined pattern into the shift 
register. 

The detecting means used in the data reception processing apparatus is 
caused to be of the configuration to specify information assigned in advance 
to the bit data of the predetermined pattern. 

Still further objects of the present invention and practical merits 
obtained by the present invention will become more apparent from the 
description of the embodiments which will be given below with reference to 
the attached drawings. 

Brief Description of the Drawings 

FIG. 1 is a block diagram showing one example of a data scrambler 
which outputs PN series. 
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FIG. 2 is a block diagram showing the configuration of a conventional 
scrambler. 

FIG. 3 is a view showing frame structure prescribed in IEEE802.il. 

FIG. 4 is a block diagram showing the configuration of a scrambler to 
which the present invention is applied. 

FIG. 5 is a block diagram showing the configuration of a descrambler 
to which the present invention is applied. 

FIG. 6 is a block diagram showing a modified example of the 
scrambler to which the present invention is applied. 

FIG. 7 is a block diagram showing another example of the scrambler 
to which the present invention is applied. 

FIG. 8 is a block diagram showing a further example of the scrambler 
to which the present invention is applied. 

Best Mode for Carrying Out the Invention 

Practical embodiments of the present invention will now be explained 
with reference to the attached drawings. 

First, a scrambler to which the present invention is applied will be 
explained. 

The scrambler to which the present invention is applied has a 
configuration as shown in FIG. 4. In FIG. 4, reference numeral 1 indicates a 
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shift register of 4 (four) bits, reference numeral 2 indicates a shift register of 3 
(three) bits of which input unit (stage) is connected to an output unit (stage) of 
the shift register 1, and reference numeral 3 indicates a modulo-2 adder 
supplied with bit data X4 which is output data of the shift register 1 and bit 
data X7 which is output data of the shift register 2 to perform EXOR 
operation. Further, reference numeral 4 indicates an adder supplied with 
output data of the adder 3 and transmit data inputted to the scrambler to 
perform EXOR operation, reference numeral 5 indicates a data generator 
including plural parallel output units for outputting, in parallel, bit data to a 
shift register of 7 (seven) bits composed of the shift register 1 and the shift 
register 2 and a serial output unit for separately serially ouQ)utting bit data 
thereto, and reference numeral 6 indicates a switch supplied with output data 
from the adder 4 and output data from the data generator 5 to selectively 
output either one of them as scrambler output data. The output data of the 
adder 3 is also inputted to the shift register 1. In addition, random number 
generating means for ouq)utting random bit data train at a predetermined 
period is composed of the shift register 1, the shift register 2 and the adder 3. 

It is to be noted that, in the following explanation, data inputted to the 
scrambler is called "transmit data", data outputted from the scrambler and 
inputted to the descrambler is called "transmission data", and data outputted 
from the descrambler is called "receive data" to thereby discriminate between 



13 



these data as occasion demands. 

FIG. 5 is a view showing the configuration of a descrambler to which 
the present invention is applied. In FIG. 5, reference numeral 11 indicates a 
shift register of 4 (four) bits, reference numeral 12 indicates a shift register of 
3 (three) bits, and reference numeral 13 indicates a modulo-2 adder supplied 
with bit data X4 and bit data X7 to perform EXOR operation. Further, 
reference numeral 14 indicates an adder supplied with ouQ)ut data from the 
adder 13 and transmission data inputted to the descrambler to perform EXOR 
operation, and reference numeral 15 indicates a switch for selectively 
outputting, to the shift register 11, either one of output data from the adder 13 
and transmission data inputted to the descrambler. In this example, for the 
purpose of taking out transmission data without performing descramble 
processing thereof, there is provided a wiring path for separately taking out 
transmission data. In addition, random number generating means for 
outputting random bit data train at a predetermined period is composed of the 
shift register 11, the shift register 12 and the adder 13. 

Then, the operation thereof will be explained. In the transmitting unit 
to which the present invention is applied, when data consisting of "0" 
successive by 7 (seven) bits, i.e., "Scrambler Initialization'' is inputted to the 
scrambler for the purpose of taking synchronization between the scrambler of 
the transmitting unit and descrambler of the receiving unit, switching control 
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of the switch 6 is performed by using CPU (control means) within the 
transmitting unit to output output data from the data generator 5 as scrambler 
output data. Thus, for a time period during which transmit data of 7 (seven) 
bits for establishing synchronization is inputted to the scrambler, transmission 
of output data from the data generator 5 is performed as transmission data for 
establishing synchronization. Moreover, after data input of 7 (seven) bits for 
establishing synchronization is completed, the same bit data train as bit data 
train of 7 (seven) bits which has been caused to undergo transmission through 
the switch 6 from the data generator 5 is outputted in parallel to the shift 
register 1 and the shift register 2, and is stored thereinto. In this instance, bit 
data train is outputted so that respective bit data which have been outputted in 
time series manner through the switch 6 result in bit data X7 to bit data XI in 
order recited. Then, switching control of the switch 6 is performed in such a 
manner to ou^ut output data from the adder 4 as scrambler output data. By 
performing operations in a manner as described above, there is performed, 
from the transmitting unit, transmission of data obtained as the result of the 
fact that scramble processing is performed with respect to transmit data 
inputted to the scrambler after transmit data for establishing synchronization. 

In the receiving unit to which the present invention is applied, for a 
time period during which transmission data of 7 (seven) bits for establishing 
synchronization is inputted to the descrambler by using CPU (control means) 
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within the receiving unit, switching control of the switch 15 is performed so 
that transmission data is inputted to the shift register 11. In this instance, 
transmission data of 7 (seven) bits for establishing synchronization are 
sequentially inputted to the shift register of 7 (seven) bits composed of the 
shift register 11 and the shift register 12. Thus, at the time point when bit data 
for establishing synchronization of the seventh bit is inputted to the shift 
register 11, bit data train stored in the shift register of 7 (seven) bits within 
scrambler and bit data train stored in the shift register of 7 (seven) bits within 
the descrambler are equal to each other so that synchronization is taken. Then, 
switching control of the switch 15 is performed so that data outputted from the 
adder 13 is inputted to the shift register 11. After synchronization is taken, 
since the same scramble pattern is exerted, in the scrambler and the 
descrambler, on transmit data and transmission data respectively 
corresponding thereto, data transmission using the scramble/descramble 
system is performed. Moreover, with respect to transmission data of 7 (seven) 
bits for establishing synchronization, such transmission data is not only 
outputted to the shift register 11 through the switch 15, but also transmission 
data is taken out through a signal line separately provided. Accordingly, it is 
possible to take out, at the receiving unit, transmission data for establishing 
synchronization outputted from the data generator 5 within the scrambler. 
Thus, such transmission data is interpreted by CPU to have ability to obtain. 
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e.g., information according to transmission characteristic, etc. Since arbitrary 
data except for data in which 7 (seven) bits all take "0" can be used as 
transmission data for establishing synchronization. From this fact, it is 
possible to easily use data ouQ)utted from the data generator 5 for use purpose 
except for establishment of synchronization. 

As described above, the conmiunication apparatus to which the 
present invention is applied is caused to be of the configuration adapted to 
perform switching control of the switch 6 so that ouQ)ut data from the data 
generator 5 is outputted as scrambler output data for a time period during 
which transmit data for establishment of synchronization is inputted to the 
scrambler by using the scrambler caused to be of the configuration including 
shift register of 7 (seven) bits composed of shift register 1 and shift register 2, 
adder 3, adder 4, data generator 5 constituted so that data can be loaded into 
the shift register and the same bit data train as the bit data train separately 
loaded into the shift register can be outputted, and switch 6 which selectively 
outputs, as scrambler output data, either one of output data of the adder 4 and 
output data of the data generator 5. Accordingly, transmission of data 
outputted from the data generator 5 is performed as transmission data for 
establishment of synchronization. From this fact, data for establishment of 
synchronization can be used for use purpose except for establishment of 
synchronization. Thus, effective utilization of data caused to undergo 
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transmission in widely used communication system in conformity with, e.g., 
IEEE802.il can be realized. 

Moreover, in the receiving unit to which the present invention is 
applied, there is employed a configuration adapted to take out transmission 
data for establishment of synchronization and adapted so that if bit data train 
indicating information according to transmission characteristic, etc. is 
included in transmission data for establishment of synchronization, such 
transmission data is interpreted to obtain information. Accordingly, data for 
establishment of synchronization can be used for use purpose except for 
establishment of synchronization. As a result, effective utilization of data 
caused to undergo transmission in widely used communication system in 
conformity with, e.g., IEEE802.il can be realized. 

It is to be noted that since scramble is not applied to transmission data 
for establishment of synchronization outputted from the data generator 5 with 
respect to the above-described transmitting unit having scrambler, it is not 
necessarily required to use data in which "0" are successive by a 
predetennined number of bits as transmit data for establishment of 
synchronization inputted to the scrambler, and it is possible to input, to the 
scrambler, transmit data for establishment of synchronization having an 
arbitrary bit pattern. From this fact, the above-mentioned transmitting unit 
can be applied to the communication system in conformity with other various 
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Standards having frame format different from that of the IEEE802.il. 
Further, while control is performed in the above^entioned first embodiment 
such that output data from the data generator 5 is outputted as scrambler 
output data for a time period during which "0" successive by 7 (seven) bits are 
inputted to the scrambler for establishment of synchronization, control may be 
also performed so as to store the same bit data train at the scrambler within the 
transmitting unit and the descrambler within the receiving unit to perform 
transmission of output data from the data generator 5 also at a time period 
before scramble/descramble processing is started. 

Moreover, while it is also conceivable that since scramble is not 
applied to output data from the data generator 5, transmission of significant 
information is performed as it is, transmission of data obtained by performing 
encryption based on a predetermined system with respect to significant 
information may be also performed for the purpose of prevention of leakage 
of information, etc. 

Further, while shift register composed of shift register 1 and shift 
register 2 is caused to have 7 (seven) bits in the above-described example, this 
configuration is caused to correspond to the fact that "Scrambler 
Initialization" of frame format prescribed by the IEEE802.il is 7 (seven) bits. 
Accordingly, if there is employed a configuration to generate PN series, the 
numbers of bits of the shift register 1 and the shift register 2 may be suitably 
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selected in accordance with the frame format of inputted transmit data. In 
addition, while a circuit adapted to generate PN series is constituted by two 
shift registers 1, 2 and one adder 3 in the first embodiment, there may be 
employed other circuit configurations of various forms adapted to perform 
function to output random bit data train at a predetermined period. 

FIG. 6 is a view showing a modified example of the above-described 
scrambler according to the present invention. In FIG. 6, the same reference 
numerals are respectively attached to components conraion to those shown in 
FIG. 4, and the detailed description thereof will be omitted. 

In FIG. 6, reference numeral 21 indicates a data generator including a 
serial output unit adapted to serially output bit data, and reference numeral 22 
indicates a switch for inputting either one of output data from the adder 3 and 
output data from the data generator 21 to selectively output the inputted one to 
the shift register 1. 

Then, the operation of the scrambler shown in FIG. 6 will be 
explained. In the transmitting unit to which the present invention is applied, 
for a time period during which "Scrambler Initialization" for taking 
synchronization between the scrambler and the descrambler is inputted to the 
scrambler, switching control of switches 6 and 22 is performed by CPU within 
the transmitting unit to output output data from the data generator 21 as 
scrambler output data, and to output such output data to the shift register 1 . 



20 



Thus, output data from the data generator 21 are sequentially inputted to the 
shift register 1, and transmission of the output data is performed from the 
transmitting unit. Then, switching control of the switch 6 is performed by 
the CPU6 within the transmitting unit to output the output data from the adder 
4 as scrambler output data, and switching control of the switch 22 is 
performed to output the output data from the adder 3 to the shift register 1. 
Thus, transmission of data obtained by performing scramble processing with 
respect to data inputted to the scrambler after "Scrambler Initialization" is 
performed from the transmitting unit. It is to be noted that since the 
operation of the receiving unit is similar to that of the above^escribed 
example, reference is made to its explanation and the detailed explanation 
thereof will be omitted. 

By using the scrambler shown in FIG. 6, the effects/advantages 
equivalent to those of the above-described scrambler shown in FIG. 4 are 
obtained or attained, and there is employed configuration provided with 
switch 22 to input serial output data from the data generator 21 and output 
data from the adder 3 to selectively output either one of data to the shift 
register 1. Accordingly, it is sufficient to provide only one output unit to 
serially output bit data at the data generator 21. Thus, data generator having 
simple configuration is used, thereby making it possible to simplify the circuit 
configuration of the entirety of the scrambler. 
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Then, scrambler of another example of the present invention will be 
explained with reference to FIG. 7. 

In FIG. 7, common reference numerals are respectively attached to 
portions common to those of the example shown in FIG. 4, and the detailed 
explanation thereof will be omitted. 

In FIG. 7, reference numeral 31 indicates a data generator having 
plural parallel output units to output, in parallel, bit data to a shift register of 7 
(seven) bits composed of shift register 1 and shift register 2. It is to be noted 
that when the scrambler shown in FIG. 7 is compared with the scrambler 
shown in FIG. 4, switch 6 for outputting output data from the data generator 
31 as scrambler output data is omitted. In addition, since the same 
descrambler as the above-described descrambler is used with respect to the 
descrambler, its explanation will be omitted. 

Then, the operation thereof will be explained. In the transmitting 
unit to which the present invention is applied, bit data train is outputted in 
parallel from the data generator 31 to the shift registers 1 and 2 on the basis of 
control by CPU within the transmitting unit before "Scramble Initialization" 
for taking synchronization between the scrambler and the descrambler is 
inputted to the scrambler to store the bit data train into the shift registers 1 and 
2 as initial data. For a time period during which "Scrambler Initialization" is 
inputted to the scrambler, adder 4 performs EXOR operation of "0" given as 
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transmit data and output data of the adder 3 to sequentially output operation 
(arithmetic) data. Since one bit data subject to EXOR operation is "0", this 
operation (arithmetic) data becomes equal to output data from the adder 3. 

Since the scrambler of this example operates in a manner as described 
above, e.g., reference table is used to set initial data so that transmission data 
of 7 (seven) bits results in desired bit data train, thereby making it possible to 
use transmission data for establishment of synchronization outputted from the 
scrambler for use purpose except for establishment of synchronization. It is 
to be noted that since the operation of the descrambler within the receiving 
unit is the same as that of the above-described example, its explanation will be 
omitted. 

As stated above, transmitting unit of another example of the present 
invention performs a control so as to output bit data train from the data 
generator 31 before transmit data for establishment of synchronization is 
inputted to the scrambler to store the bit data train into the shift registers 1 and 
2 by using scrambler caused to be of the configuration including shift register 
of 7 (seven) bits composed of shift registers 1 and 2, adder 3, adder 4 and data 
generator 31 constituted so that data can be loaded into the shift register. 
Accordingly, initial data outputted from the data generator 31 to the shift 
registers 1 and 2 is set as occasion demands so that data of 7 (seven) bits 
outputted from the adder 3 results in desired transmission data so that 
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transmission data for establishment of synchronization can be used for use 
purpose except for establishment of synchronization. Accordingly, in the 
widely used communication system in conformity with, e.g., IEEE802.il, 
effective utilization of data caused to undergo transmission can be realized. 
It is to be noted that the circuit which generates PN series may take various 
forms in the same manner as the above-described example. 

Then, a further example of the scrambler according to the present 
invention will be explained. This scrambler has a configuration as shown in 
FIG. 8. The same reference numerals are respectively attached to portions 
(components) common to those of the previously described scrambler shown 
in FIG. 4, and the detailed explanation thereof will be omitted. 

In FIG. 8, reference numeral 41 indicates a data generator including a 
serial output unit to serially output bit data, and reference numeral 42 
indicates a switch supplied with ou^ut data from the adder 3 and output data 
from the data generator 41 to selectively output either one of them to the shift 
register 1 and the adder 4. It is to be noted that since the same descrambler 
as the previously described descrambler is used with respect to descrambler, 
its explanation will be omitted. 

Then, the operation thereof will be explained. In the transmitting 
unit to which the prevent invention is applied, for a time period during which 
"Scrambler Initialization" for taking synchronization between scrambler and 
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descrambler is inputted to the scrambler, switching control of the switch 42 is 
performed by CPU within the transmitting unit to output output data from the 
data generator 41 to the shift register 1 and the adder 4. Thus, bit data train 
outputted from the data generator 41 is inputted to shift register of 7 (seven) 
bits composed of shift register 1 and shift register 2, and transmission of the 
bit data train is performed from the scrambler on the basis of the fact that 
EXOR operation value of bit data X and "0" results in bit data X as described 
above so that the bit data train is inputted to the shift register of 7 (seven) bits 
within the receiving unit. 

As stated above, also in the transmitting unit of the further example of 
the present invention, scrambler caused to be of the configuration including 
shift register of 7 (seven) bits composed of shift register 1 and shift register 2, 
adder 3, adder 4, data generator 41 for serially outputting bit data, and switch 
42 for performing switching between output data from the adder 3 and output 
data from the data generator 41 is used to perform switching control of the 
switch 42 so that output data from the data generator 41 is inputted to the shift 
register 1 and the adder 4 for a time period during which transmit data for 
establishment of synchronization is inputted to the scrambler. Accordingly, 
transmission of output data from the data generator 41 is performed as 
transmission data for establishment of synchronization. From this fact, data 
for establishment of synchronization can be used for use purpose except for 
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establishment of synchronization. Thus, effective utilization of data caused to 
undergo transmission in widely used communication system in conformity 
with, e.g., IEEE802.il can be advantageously realized. 

It is to be noted that the circuit adapted for generating PN series may 
take various forms similarly to the scramblers of the previously described 
examples also in this example. 

It should be noted that the above-described respective scramblers, the 
transmitting unit and the receiving unit to which the present invention is 
applied do not limit the present invention, and various changes, alternative 
constmctions and/or equivalents may be implemented without departing from 
the gist of the present invention. 

Industrial Applicability 

The data processing apparatus according to the present invention is 
adapted to input scramble-processed data and bit data of a predetermined 
pattern generated by data generating means to select bit data of the 
predetermined pattem at the time of synchronization processing of transmit 
data, and to select the scramble-processed data at the time except for the 
above to output the data thus selected as scrambler output data. Accordingly, 
transmission of data outputted from the data generating means can be 
performed as transmission data for establishment of synchronization without 
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being affected by bit pattern of transmit data to be scramble^rocessed. From 
this fact, data for establishment of synchronization can be used for use 
purpose except for establishment of synchronization. Thus, in widely used 
communication system having data transmission format in which it is 
prescribed that data for establishment of synchronization is 
scramble^rocessed at predetermined position within frame, effective 
utilization of data caused to undergo transmission can be realized. 

In addition, in the data reception processing apparatus according to the 
present invention, in the case where bit data of a predetermined pattern for 
synchronization is detected from receive data, the bit data of the 
predetermined pattern is loaded into the shift register. Accordingly, data for 
establishment of synchronization can be used for use purpose except for 
establishment of synchronization. Thus, in widely used conmiunication 
system having data transmission format in which it is prescribed that data for 
establishment of synchronization is inputted to the descrambler at 
predetermined position within frame, effective utilization of data caused to 
undergo transmission can be realized. 



